SANS Data Analysis
In all cases, the solvent background was fixed for d 4 -MeOD with a scattering length density (SLD) of 5.8 × 10 -6 Å -2 . Instrumental q-smearing was applied between 0.001 and 0.02 Å -1 to provide better fits at the high q end of the SANS data. Where possible the fits were checked to have absolute SANS intensities consistent with the known sample concentrations (1 vol% dry material). (NB. This check was not possible for the lamellar sheet model as the fitting only resulted in thicknesses and not lengths of sheets.) Full details of the models used in this study are described below.
The Rigid Cylinder Model
The SANS scattering profile for P3HTPMe 3 was modelled using the Cylinder model in the SasView programme using a non-linear least squares method. The scattered SANS intensity is given by I(q) = NV 2 P(q)S(q) + bkg, where N is the number of particles per unit volume, V is the volume of the aggregate, P(q) is the form or shape factor, S(q) is the structure factor and bkg is the background level.
The form or shape factor, P(q, α), for the Cylinder model is given by: 1 (1)
where α is the angle between the axis of the cylinder and the q-vector, V is the total volume of the cylinder, L is the length, r is the radius, Δρ (contrast) is the difference in scattering length density between the scatterer (cylinder) and the solvent, and bkg is the background level. J 1 is the first order Bessel function. The form factor is normalised by the particle volume so that the scale factor of the fit is the total particle volume fraction φ = NV s when I(q) has been correctly reduced to absolute units. The interparticle structure factor, S(q), which accounts for the interference of scattering from different particles in concentrated suspensions, is assumed to be one.
The Flexible Cylinder Model
The SANS scattering profile for P3HTPMe 3 was also modelled using the Flexible Cylinder model. This model is based on the form factor for a rigid cylinder. A chain of contour length (total length), L, can be described as a chain of some number of locally stiff segments of persistence length, I p . I p is the length along the cylinder over which the flexible cylinder can be considered a rigid rod. The Kuhn length, b, in this model is also used to describe the stiffness of a chain, and is simply b = 2 × I p .
The scattering function, I WC (q,L,b,R CS ), for the Flexible Cylinder model is given by: 2 (3)
where L is contour length , b is the Kuhn length, R CS is the circular cross sectional radius, c is the concentration, M gives the average molecular weight of the micelle, Δρ is the difference in scattering length density between the scatterer and the solvent, and bkg is the background level. P CS (q,R CS ) is the scattering function from the cross section of a rigid rod given by:
where J 1 is the first order Bessel function.
S WC (q,L,b) is the scattering function of a single semi-flexible chain with excluded volume effects given by: 
where R g is the radius of gyration with excluded volume effects and w(qR g ) is the empirical crossover function:
S Debye is the Debye function with u = q 2
where α(n b ) is the expression factor which follows the following empirical expression:
∝ ( ) = [ 1 + ( 3.12 ) 2 + ( 8.67 )
The Lamellar Sheet Model
The SANS scattering profile for P3HTPMe 3 ,DS was modelled using the Lamellar model in the SasView programme using a non-linear least squares method.
The scattered SANS intensity is given by I(q) = [2πVP(q)S(q)]/(dq 2 ) + bkg, where V is the scattering volume, d is the lamellar spacing and bkg is the background level. The interparticle structure factor, S(q), which accounts for the interference of scattering from different particles in concentrated suspensions, is assumed to be one. The form factor, P(q), for neutron scattering from lamellar sheets is given by: 3
where Δρ 2 is the difference in scattering length density between the scatterer (cylinder) and the solvent (i.e. the contrast), δ is the bilayer thickness and is arbitrarily fixed at δ/4.
The Core Shell Cylinder Model
The SANS scattering profiles for P3HT-b-P3HTPMe 3 and P3HT-b-P3HTPMe 3 ,DS were modelled using a Core Shell Cylinder model in the SasView programme using a non-linear least squares method.
The scattered SANS intensity is given by I(q) = NV s 2 P(q)S(q) + bkg, where N is the number of particles per unit volume, V s is the total volume of the core plus shell, P is the form or shape factor, S is the structure factor and bkg is the background level.
The form or shape factor, P(q, α), for the Core Shell Cylinder model is given by: 4 (14)
( , ) = where:
where α is the angle between the axis of the cylinder and the q-vector, V s is the total volume of the core plus shell, V c is the volume of the core, L is the length of the core, r is the radius of the core, t is the thickness of the shell, ρ c , ρ s and ρ solv are the scattering length densities of the core, shell and solvent, respectively, and bkg is the background level. 4 J 1 is the first order
Bessel function. This model provides the form factor for a circular cylinder with a core-shell scattering length density profile. The form factor is normalised by the particle volume so that the scale factor of the fit is the total particle volume fraction φ = NV s when I(q) has been correctly reduced to absolute units. The interparticle structure factor, S(q), which accounts for the interference of scattering from different particles in concentrated suspensions, is assumed to be one. The concentration of the samples is notionally low (10 mg mL -1 ), though the solvent included in the aggregates makes the effective volume fraction much higher, and their relatively large size pushes any S(q) to very low q. Attractive interactions would make S(q) pull up the scattering at smallest q, in the same manner as for any larger aggregates that may form. The fitting procedure included polydispersity in the length and the radius of the rods and instrumental q smearing was applied to provide better fits at the high q end of the SANS data.
Aggregation numbers
To calculate the number of P3HTPMe 3 chains in the average cylinder particle we used the following:
where N agg is the aggregation number, V dry-cylinder is the volume of the dry cylinder, V molar is the molar volume and N A is Avogadro's number.
To calculate the number of P3HT-b-P3HTPMe 3 chains in an average core-shell cylinder particle we used the following:
where V dry-core is the volume of the dry core and V dry-shell is the volume of the dry shell. 
